SUMMARY Antibodies to gliadin have been detected by immunofluorescence (IFL-AGA) and a micro-ELISA method (ELISA-AGA) in 45 out of 47 (96%) sera from patients with active childhood and adult coeliac disease. The two methods were more sensitive than R1-reticulin antibodies (R1-ARA) which were found only in 28 of the same patients (60%). R1-ARA were always negative in the 26 sera from patients with childhood coeliac disease and adult coeliac disease after gluten free diet, while IFL-and ELISA-AGA were respectively found in three (12%) and in four (15%) out of these patients. Moreover, while R1-ARA and IFL-AGA were strictly confined to coeliac disease, ELISA-AGA were occasionally found in patients with control diseases. These 'false positive' antibodies were all of IgG class and had low titres. In our experience IFL-and ELISA-AGA of IgA class were strictly confined to active childhood coeliac disease and adult coeliac disease. The detection of AGA is useful in monitoring the diet and in the follow up of coeliac disease. IFL-and ELISA-AGA, then, are to be preferred to R1-ARA for the screening of coeliac patients.
R1-reticulin antibodies (R1-ARA), detected by immunofluorescence, have been detected in active childhood coeliac disease and adult coeliac disease with a prevalence varying from 36% to 78% .f6
Because of the low sensitivity, R1-ARA have proved of limited value in the diagnosis of gluten enteropathy. Their specificity, however, has been reported as high, although rare 'false positive' cases have been described in Crohn's disease and dermatitis herpetiformis.
Antibodies to gliadin, detected by immunofluorescence (IFL-AGA) and recently by a micro-ELISA method (ELISA-AGA), appear to be far more sensitive, though less specific, than R1-ARA, being also found in 'control' gastroenterological disorders. In fact, IFL-AGA Address for correspondence: Dr Umberto Volta, Istituto di Patologia Medica I, Policlinico S Orsola, Via Massarenti 9, 40138 Bologna, Italy. Received for publication 3 August 1984 were present in 100% of sera from 32 children with childhood coeliac disease on free diet or after gluten challen e9 and ELISA-AGA were found by Savilahti et al in all the 11 children (aged under 2 years) with untreated childhood coeliac disease. Antibodies to gliadin were also found in some cases of Crohn's disease, ulcerative colitis, cow's milk enteropathy, transient luten intolerance and dermatitis herpetiformis.9 11 12 RI-ARA, IFL-and ELISA-AGA were confined to IgA and IgG class.1 2 5 10 Moreover, RI-ARA and ELISA-AGA of IgA class were only present, with few exceptions, in patients with active coeliac disease.510
The aim of this work was to define the relevance of R1-ARA, IFL-and ELISA-AGA in the diagnosis of childhood coeliac disease and adult coeliac disease. Therefore, we have compared the immunofluorescence and the micro-ELISA methods, evaluating their sensitivity and specificity, to establish which of the three antibodies proved to be more useful for the screening of coeliac patients.
Methods

PATIENTS
A total of 309 sera was studied. Fifty seven sera from patients with childhood coeliac disease (aged 2-10 years) and 16 sera with adult coeliac disease, at different stages of the disease, diagnosed according to defined criteria,13 were tested. They included 24 sera from patients with untreated and newly diagnosed childhood coeliac disease, 22 from patients after one year of gluten free diet and 11 from patients after two months of gluten challenge. Sera from adult coeliac disease patients came from 12 untreated cases and four after one year of gluten free diet. In all coeliac disease cases the diagnosis was based on the intestinal biopsy. In the 36 newly diagnosed patients subtotal villous atrophy was found in 34 and partial villous atrophy in two. All the 26 patients biopsied after one year of gluten free diet showed a normal villous morphology, while 10 of the 11 patients studied after two months of gluten challenge displayed a subtotal villous atrophy and one a partial villous atrophy.
As control diseases, sera from 191 patients with various intestinal and non-intestinal pathological conditions associated with immunological abnormalities were tested. They included sera from 40 children (15 with Antibodies to gliadin were detected by a modification of the immunofluorescence method described for RI-ARA.9 15 Cryostat sections were pretreated with an aqueous solution of crude gliadin (Sigma) (0.1 mg/ml) for 30 minutes. After washing in phosphate buffered saline to remove unbound wheat protein, gliadin treated sections were processed as for RI-ARA.
ELISA-AGA
The micro-ELISA test used in this study was modified from that described by Lenzi et al. 16 Briefly, the standard coating conditions were as follows: 200 ,ul of crude gliadin (Sigma) at the concentration of 0 1 mg/ml in 0*005 M carbonate buffer, pH 9.6, were seeded in each well of microplates (Dynatech 129) and incubated overnight at 4°C. Wells were then washed three times with phosphate buffered saline containing 0.5% Tween 20. Two hundred microlitres of patients' serum, previously diluted with phosphate buffered saline (1:500 and 1:100 respectively for the detection of IgG and IgA antibodies), were added to each gliadin-coated well. Incubation was carried out for three hours at room temperature. After three washings, 200 ,ul of alkaline phosphatase conjugated rabbit anti-human IgG (raised, isolated by affinity chromatography using commercially available IgG -Miles -as antigen and conjugated with alkaline phosphatase -Sigma -in our laboratory) and alkaline phosphatase-conjugated rabbit anti-human IgA (Sigma) were added to each well and left at room temperature for three hours. Alkaline phosphatase activity bound to the wells was then measured by adding 200 ul of fresh substrate solution (P-nitrophenyl disodium phosphate) in diethanolamine buffer pH 9-8. After incubation at room temperature for 30 minutes the reaction was stopped by adding 50 gl of 3M NaOH and absorbance was measured by a Dynatech micro-ELISA autoreader MR 580. In these experiments optimal gliadin concentration and serum dilution were used according to previously determined titration curves, showing that optimal optical density values were obtained with concentrations and dilutions used.
Results
Results are reported in the Table. R1-ARA were detected in only 12 (50%) of the 24 children with untreated childhood coeliac disease. These antibodies were also found in seven (64%) of the 11 children with childhood coeliac RI-ARA titres varied from 1:20 to 1:320 with a slight prevalence of IgA antibodies. IFL-AGA were found in 100% children with untreated childhood coeliac disease, in 91% cases after gluten challenge and in three (14%) cases after gluten free diet. IFL-AGA were detected in 11 (92%) patients with untreated adult coeliac disease: none of the four adult coeliac disease patients after gluten free diet was positive. All the 191 sera from control disease patients and the 45 from healthy controls were negative. IFL-AGA showed the same immunofluorescence pattern of R1-ARA. Though their titres were slightly higher (ranging from 1:20 to 1:640) no significant difference with RI-ARA titres was shown.
Moreover, IFL-AGA were more frequently confined to the IgA class (66%).
ELISA-AGA were detected in 100% untreated childhood coeliac disease and in 91% childhood coeliac disease after gluten challenge. They were also present in four (18%) cases of childhood coeliac disease after gluten free diet and in all these patients the antibodies were of IgG class, associated to IgA in one case only. ELISA-AGA were observed in 11 (92%) of the 12 untreated adult coeliac disease and also two of the four cases after gluten free diet were positive. In control disease groups ELISA-AGA were found in three (20%) of the 15 sera from patients with postenteritis syndrome, in two (13%) of the 15 with Crohn's disease, in three (10%) of the 31 with ulcerative colitis and in one (4%) of the 25 with IgA deficiency. These antibodies were always confined to IgG class. The results of the healthy controls were negative. The ELISA-AGA titres turned out to be far higher in the sera from untreated coeliac patients and among these in childhood coeliac disease than in adult coeliac disease subjects (Figure) .
The statistical analysis (x2, Yates' correction) showed a significant difference between IFL-/ELISA-AGA and RI-ARA in childhood coeliac disease (p<0.005), and IgG ELISA-AGA and IgG IFL-AGA both in childhood coeliac disease (p<0.005) and in adult coeliac disease (p<O0OS).
As most patients with active coeliac disease (both newly diagnosed and after gluten challenge) had the highest histological degree of mucosal damage, no attempt was mader to correlate histological results and titres of the various antibodies tested. The three cases with partial villous atrophy had low titre antibodies, both in immunofluorescence and ELISA.
Discussion
Both IFL-and ELISA-AGA turned out to be more sensitive than R1-ARA in diagnosing childhood coeliac disease and adult coeliac disease. RI-ARA were, however, strictly confined to childhood coeliac disease and adult coeliac disease, as did IFL-AGA, while ELISA-AGA were occasionally found in disease control patients. R1-ARA and IFL-AGA showed the same reticulin pattern and, when the two antibodies were present in the same serum, antibodies to gliadin titre was higher than RI-ARA titre.
IFL-and ELISA-AGA showed a very similar sensitivity, while IFL-AGA were slightly more specific than ELISA-AGA. Unlike Unsworth et al9 1 we could not find IFL-AGA in groups other than childhood coeliac disease and adult coeliac disease. The low prevalences of IFL-and ELISA-AGA and R1-ARA in the gluten free diet subgroup are probably because our patients were x25-x20- Both sensitivity and specificity of IgA and IgG antibodies were similar for IFL-AGA, while IgG ELISA-AGA were more sensitive than IgG IFL-AGA both in childhood coeliac disease and in adult coeliac disease.
In our experience IgA AGA, detected both by ELISA and immunofluorescence, were strictly confined to active coeliac disease, as all the 'false positive' antibodies to gliadin, shown by ELISA method, were of IgG class. It is also interesting to remark that these 'false positives' were less than 5% in control disease groups and that their titre was very low (Figure) .
The presence of antibodies to gliadin, especially of IgA class, warrants a jejunal biopsy in children and adults with suspected coeliac disease even if IgG IgAa group.bmj.com on June 23, 2017 -Published by http://gut.bmj.com/ Downloaded from other parameters are negative. Moreover, as a positive antibodies to gliadin test is closely related to the active phases of childhood coeliac disease and adult coeliac disease, their research can be useful both to evaluate the effect of gluten free diet and to establish when a new biopsy is appropriate after gluten challenge.
On the whole, IFL-and ELISA-AGA should be preferred to R1-ARA for the screening of coeliac patients; the two tests give similar results and the choice of one of the two depends on the facilities available in each laboratory. 
